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Preamble
Connecting science with society in the classroom, that was the challenge of the PARRISE project
partners, when they kicked off in January 2014. The 18 partners from 11 countries, speaking 11
languages, embarked on a long journey. Their aim was to integrate responsible research and
innovation (RRI) in teacher professional development for primary to upper secondary education. For
this purpose, a new didactic approach has been developed ‘Socio-Scientific Inquiry-Based Learning’
(SSIBL). This approach has been tested by the partners in their teacher trainings during two
consecutive years. After each round, we improved our SSIBL approach.

At the international conference in Dublin, experts discussed the outcomes of the PARRISE project
and wondered how these outcomes and those of related EU-projects can live on. In addition, the 150
participants took part in multiple workshops offered by partners, experiencing a wide variety of short
teacher training or classroom activities. learning and teaching activities

We thank all our partners for their hard work, ideas and initiatives and we thank the European
Commission for funding our project.

Christine Knippels and Frans van Dam, PARRISE coordinators
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1. Welcome and introduction

Christine Knippels, Utrecht University, The Netherlands, coordinator of the PARRISE project,
‘Promoting Attainment of Responsible Research and Innovation in Science Education’, welcomes the
participants to the PARRISE Final Conference in Ireland. She introduces the project and its outcomes:
PARRISE is a 4-year EU-project, that started in January 2014 and will end in December 2017. In the
project, 18 partners from 11 countries cooperate, speaking 11 languages. The project is designed for
empowering teachers in science education with the knowledge and skills that enable them to teach
about their science subject in a societal context.
Developments, innovations in science and technology impact society and our personal lives. Consider
the impact of smartphones on our lives. We can easily connect with multiple people all over the
world, check our email 24 hours a day, and find our way to this conference building with google maps.
These same smartphones require the metal coltan. This metal is mined in Congo, where the
conditions are unhealthy, miners are exploited and part of the revenue is used to pay for the civil war.
Innovations often improve our well-being but go together with scientific uncertainties and social risks.
This asks for scientifically literate citizens that are able to make informed decisions about these
emerging socio-scientific issues (SSIs).
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Essential requirements for informed decision-making is that next to scientific knowledge, selfknowledge and societal knowledge should inform the decision-making process:
1. scientific knowledge, e.g. subject knowledge, such as the nature of science
2. self-knowledge, e.g. being aware of one’s values, beliefs, and assumptions
3. societal knowledge, e.g. knowledge about the motives and strategies of influential
stakeholders, social values
Fostering these three aspects of democratic citizenship is an important aim of science education in
many countries and contributes to critical and responsible participation in society1. The European
Commission has emphasised the importance of Responsible Research and Innovation (RRI) over the
last 15 years. The aims of RRI reflect the importance of public and stakeholder participation, and
mutual responsiveness to product development in science and technology. RRI is about working with
and for people, to develop products that are:
• Socially desirable
• Sustainable
• Ethically acceptable2

1

European Commission (2015) Science Education for Responsible Citizenship. Brussels, European Union.
http://ec.europa.eu/research/swafs/pdf/pub_science_education/KI-NA-26-893-EN-N.pdf
2 Owen, R., MacNaghten, P. & Stilgoe, J. (2009). Responsible research and innovation: From science in society to science for
society, with society. Science and Public Policy, 39, 751‐760.

6

In the PARRISE project, we operationalised RRI in science education as Socio-scientific inquiry-based
learning (SSIBL). This pedagogy connects the study of:
• socio-scientific issues (SSI) with
• inquiry-based learning (IBL) and
• citizenship education (CE)
within the umbrella of RRI.

The project partners have embedded the SSIBL approach in science teacher training programs. For
sustainable integration of SSIBL in science education, our focus has been on teacher professional
development (TPD) in pre-service, in-service, formal and informal settings. The main aim is to
empower and facilitate teachers & teacher educators to connect science with society in the
classroom.

Round 1
Sept 2015->
July 2016

Round 2
Sept 2016 –
July 2017

Teacher professional
development (TPD)

Educational framework: SSIBL

Two rounds - Educational frameworks informs TPDs <-> TPD practice informs framework
Unique about PARRISE is that we used two rounds in which the SSIBL- educational framework
informed partners’ TPD sessions, and experiences with TPDs informed our educational framework.
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The SSIBL approach features three main elements:
•
Raising authentic questions about controversial issues (SSIs) arising from impacts of
science and technology in society
•
Enaction: Integrating social and scientific inquiry (IBSE) to explore these open-ended
questions
•
Action: Formulate solutions which help to enact change

SSIBL (Socio-Scientific Inquiry-Based Learning)

The SSIBL approach starts with stimulating students to raise authentic questions about a specific
controversial topic, a socio-scientific issues (SSI). Students then look for a method to explore and
answer these open-ended questions by using strategies like controversy mapping, interviewing
stakeholders, data collection and analysis, considering the nature of science, deliberation and
discussion. This is the enaction phase, in which we have applied the concept of inquiry-based science
education. Finally, students formulate (and sometimes take) action, as this emerges from students’
inquiry, the third phase of our approach.
The SSIBL approach has been implemented over the last 2 years by our partners in teacher
professional development (TPD) programs in 11 countries. The approach is flexible in use, adaptable
to cultural and curriculum differences. It has been used for pre-service, in-service and informal
education, in primary, lower- and upper secondary education. Physics, chemistry, biology and
mathematics teachers have been involved.
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Since the start of our TPDs, almost two thousand teachers have participated in our TPDs.

Numbers of science teachers that enrolled in our SSIBL- teacher professional development sessions
The present status of PARRISE is that round 2 just finished last July. In the months to come, we will
fill our online repository of descriptions of TPD. Check: www.parrise.eu
Today, we will share experiences and concrete hands-on activities in the workshops, discuss the
SSIBL approach and look at the future of RRI in science education: how can we ensure that the
PARRISE project outcomes and those of related EU-projects can live on?
Today’s workshops will reflect the SSIBL main elements; in workshop 1, participants can get
acquainted with various ways of raising authentic questions, while workshop 2 and 3 are devoted to
the enaction phase.
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2. PARRISE outcomes
Christine Knippels interviews the three leaders of the work packages for primary, lower secondary
and upper secondary education about the main outcomes of two years of teacher professional
developments.

Primary education
Shu-Nu Chang Rundgren (Stockholm University, Sweden) comments that the following aspects have
been especially successful in primary education:
• Addressing teachers’ scaffolding skills for supporting students in SSIBL
• Integration of SSI and IBSE
• Mapping controversies
By providing tools and examples the SSIBL approach was made accessible and visualization of the
tools turned out to be very effective. In the TPDs, teachers were supported in their roles of designers
and learners in designing classroom activities through experiences (learning by doing) and they were
motivated to use the approach by linking it to the curriculum. Receiving feedback from teacher
educators and/or peers stimulated teachers’ reflection. By conducting pre- and post-evaluation of
the TPD courses teacher educators could assess the effect on teachers.
Lower secondary education
According to Marcus Grace (Southampton University, UK) engaging both experts/scientists, as well as
teachers worked well in lower secondary education. In addition, teachers were able to have students
raise authentic questions, map controversial issues and take action. Instead of simply replicating
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SSIBL activities offered, teachers were able to co-design SSIBL activities. Moreover, partners could
use national curriculums as a starting point.
Upper secondary education
Anat Yarden (Weizmann Institute of Science, Israel) indicates that partners were able to integrate SSI
and IBSE, and introduce the mapping of controversies, building on the ‘The démarche d’enquête’
approach from our partners from France. Teachers that participated in the first round of TPDs could
then present their approach in the second round. In addition, pre-service and in-service teachers
could be mixed in our TPDs.
Partners were able to match SSIBL with the various curricula and the SSIBL approach opened
opportunities for teachers to reflect upon the curriculum and identify its flexibility. In general,
teachers were given a high level of autonomy.
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3. Panel sessions
Panel session 1 - Socio-Scientific Inquiry-based Learning and Responsible
Research and Innovation
Panel members
• René von Schomberg, European Commission, Belgium
• Ralph Levinson, University College London, UK / PARRISE partner
• Per-Edvin Persson, informal learning expert, Finland
• Russell Tyler, Deakin University, Australia / PARRISE advisor
Moderation: Elena Kyza, Cyprus University of Technology / PARRISE partner
Elena Kyza introduces the session, aimed at the exchange of ideas about the PARRISE project and
about Responsible Research and Innovation (RRI) in science education. Our common concern is: how
can we make society more responsible, starting with educating children?

Good and bad innovations
René von Schomberg realizes that his idea of RRI is a product of one of the phases of the SSIBL
approach. We have to critically examine the concept of innovation. One conception is that
innovation is inherently good and cannot be steered; innovation has no direction, it can go anywhere.
On the other hand, we want innovation to meet societal goals. And that is the difficult part: how to
guide innovation in specific directions, assuming that all innovations are good and bad at the same
time.

12

In addition, one of the problems with innovation is that risks of these innovations are regarded as a
responsibility of the state but the benefits of an innovation belong to the economy.

The questions how to distinguish between good and bad innovations is core, according to René von
Schomberg. This depends on what type of values we share and issues we agree on. We now face all
kinds of global societal challenges such as climate change and food security. So, it would not be
unnatural to relate innovations to values we all share.
Normally, we do not agree about what is a good or bad innovation. We need to realise that marketbased mechanisms have run counter to intuitional intentions. This is where RRI comes in. We need a
reflexive approach and our thinking should go beyond market-based innovation decisions. Before, we
only looked at the technology. However, values, reflection and public debate are crucial as well for
distinguishing good and bad innovations. In the European Union, many countries are arguing
constantly about good and bad innovations, but there is a core list of failures on which they can
agree. Moreover: failures do not drive economy and innovation. Ralph Levinson adds that the
question of what makes for a good innovation is connected to the question of what makes for a good
society. We have to focus more on distribution of justice and fairness in society in connection with
science and technology, especially in schools.
The classification of good and bad innovation, says Per-Edvin Persson, differs according to the group
involved. Russell Tytler underlines the importance of a focus on action, and being clear about what
responsible action is.
Réne von Schomberg refers to the Treaty of the European Union. Although Europeans argue about
everything, at the same time, there is a vast corps of values in this Treaty on which we all agree.
These drive policies about environment and trade. But science and technology are exempted. If we
could couple these to the Treaty, this could provide an answer.

Audience: How to introduce RRI in primary education, without scaring children with science and
innovation?
This is a very complex question, answers Réne von Schomberg. He does not think children get scared
easily. In primary education, issues cannot be dealt with in all their complexity. What can be done:
improve the engagement of pupils in technology and ask them to develop visions for the future. For
example, ask them: What is your vision on robots in the future? You will get interesting responses!
Russell Tytler adds that there is no need to distinguish in principle between primary and secondary
education. PARRISE is about action and personal decision-making. There have been many school
projects at all levels that do not use ‘RRI’ but have similar objectives, such as projects on
sustainability.

What is unique about SSIBL is the attempt to think about science in its social and cultural context
and to enable young people to do something about problems which affect their lives, and the lives
of others, adversely. Ralph Levinson
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Facts and values
Ralph Levinson says that it is seen as a favourable goal to have scientifically literate citizens, but we
approach a difficulty there; the curriculum in the UK, and in many post-industrial countries, focuses
on facts, theories, laws. The problem is that facts and theories are seen as distinct from values, and
values therefore have a problematic place in science education. This affects the implementation of
SSIBL in schools, which requires teachers to have autonomy and feel trusted. Additionally, there is a
need to link formal and non-formal education.
What is unique about SSIBL is the attempt to think about science in its social and cultural context and
to enable young people to do something about problems which affect their lives, and the lives of
others, adversely. These problems do not have to be huge, they might be small things. Students think
about addressing such problems or challenges through the use of inquiry and knowledge of science.
The use of SSIBL might not always be appropriate; this depends on the purpose of the lesson.
However, if you have a curriculum that does relate the descriptive to the normative world, SSIBL has
a strong role to play. Per-Edvin Persson thinks the whole philosophy of SSIBL – how to deal with
science in a responsible way – is great.
Audience: I missed the word ‘governance’; we do not only need scientifically literate citizens but also
scientifically literate decision-makers. Rene von Schomberg hopes he is a scientifically literate
decision-maker.
I hope I am a scientifically literate decision-maker. René von Schomberg
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Audience: RRI happens in three main arenas: schools, higher education and industry. SSIBL seems to
be very successful in schools. But what about the link to the other institutions? The universities are
changing, answers Ralph Levinson. There are more courses on science communication and public
engagement, nowadays, at his university. Moreover, he observes more dialogue between teachers
and researchers than in the past.

Informal education
Per-Edvin Persson has dealt with open learning environments, free choice environments. It is a fact
that most of what you learn happens outside schools such as science centres and museums. But
school education is of course important. It can show e.g. how scientific inquiry works and how
scientific knowledge can be criticized. He raises awareness about the existence of important
institutions outside of universities and schools that are interested in the same goals as those of the
PARRISE project. These institutes would be interested in cooperation.
Several ways exist for activating science centres and museums to support the integration of the SSIBL
approach in schools. Science centres deal with topics which have a social dimension, says Per-Edvin
Persson. They have the same kind of philosophical approach. In addition, science centres always
cooperate with schools. Science centres are better than schools in a number of aspects; they can get
pupils excited and motivated about topics, schools can benefit from that.
There is a number of things that science centres do better than schools; they can get pupils excited
and motivated about topics. Per-Edvin Persson
Audience: How can we use museums and science centres in school education? In Sweden, science
centres are expensive. Per-Edvin Persson agrees that is a major discussion in many countries, also in
Finland. In many countries, museums and science centres try to find sponsors. One has to influence
political institutions responsible for funding school visits. These have to be convinced that it is
necessary to fund outside school activities, e.g. school excursions, as well.
Audience: What is the nature of the interaction when pupils visit a museum? Do they become
developers and innovators or do they remain mostly consumers? Per-Edvin Persson says that when a
teacher visits a museum with his class, he is offered an existing program, supporting the teacher. In
addition, museum staff may interact with the pupils as well. The interaction between the triangle of
teacher, pupil and staff produces the content. Russell Tytler adds that in Australia and perhaps
elsewhere, teachers can use the museum visit as a trigger for school activities that cast the visit as an
active exploration.
The PARRISE project as such is also an innovation. Russell Tytler

The PARRISE process
The PARRISE project as such is also an innovation, says Russell Tytler. He bases his views on his
experience on the project’s External Advisory Board and his interviews with partners. PARRISE has
aimed high, bringing together a complex pedagogical concept, working across countries and involving
different educational system levels. The project aims to bring together socio-scientific issues, inquiry-
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based learning and citizenship education, applying it in both pre-service and in-service education,
from primary to upper secondary education.
PARRISE is a like design experiment, going back and forth between development of approaches and
review. At first it was frustrating for some partners to not have clear instructions how to implement a
SSIBL learning environment. But this approach - designing a framework based on the work and
experiences of all project partners - turned out to be powerful. They have achieved this using
different layers of communication, including live and online meetings, annual meetings with all
partners and the formation of smaller, natural alliances. Included were partners with strong
experiences in IBSE and those with experiences in SSI and the challenge was to bring all of these
together. The presence of in-service teachers in the Teacher Professional Development activities
(TPDs) was very important. Some have worked with teachers over several years, collaboratively
refining the SSIBL approach. In addition, some partners have made strategic alliances with teacher
training or science centres to host the TPDs. Others were able to make links to their national
curriculum agencies, thus contributing to the continuity of the SSIBL approach. René von Schomberg
comments that it is best to use case studies, as cases differ substantially in different European
countries.
Christine Knippels thanks the panel for their contributions and discussion.

Panel session 2 - The future of Responsible Research and Innovation in
education
Panel members
• Pedro Reis, Lisbon University, Portugal / EU-project ‘Irresistible’/ PARRISE advisor
• Doris Jorde, University of Oslo, Norway / PARRISE advisor
• Chrystalla Koukouma, Cyprus Ministry of Education and Culture, Cyprus
• Peter Gray, Norwegian University of Science and Technology, Norway
• Maria Karamitrou, European Commission, Belgium
Moderation: Christine Knippels, Utrecht University / PARRISE coordinator
Christine Knippels introduces the session: the first session was about the status of the PARRISE project
and RRI in science education. In this session, we will have a look at the future; how can we proceed
with this work? Who should be involved?
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Complementary experiences
Using experiences from the EU IRRESISTIBLE project3, Pedro Reis addresses three points. (1) It is
crucial to involve science experts in the communities of learners of teachers, teacher educators and
science centres. Scientists also confessed they were discussing issues they had not thought about
before. (2) RRI should be taught explicitly. If the dimensions of RRI are not addressed explicitly, they
‘dissolve’ amidst approaches, such as IBSE. (3) Student-curated interactive exhibitions in schools,
universities and science centres have been very important in the IRRESISTIBLE project. The students
were at the centre of the project, with the support of the teachers, science centre experts and
scientists. These exhibitions provided the opportunity to exchange the knowledge developed on
controversial issues and to empower the students as active citizens and problem-solvers.
Audience: I would like to hear more about Dr. Reis’ learning communities. We know that RRI is a very
complex notion. How do you address any conflicts that may arise? Pedro Reis explains that students
did not discuss a concept of RRI, but various possible dimensions of RRI. And they discussed whether
scientists involved worked according to those RRI-dimensions.
According to Doris Jorde, we have come far with a number of EU-projects and lots of this can already
be found in the Science Education Now-report (2007) which she co-authored4. But why do we keep
on dealing with the same questions and have we not accomplished what we wanted to do? However,
we are moving forward and I want to give lots of complements to the PARRISE project, as it tries to
bring all these components together. We need to stop making differences between teacher
3

The IRRESTIBLE project (2014-2016) was also aimed at integrating RRI in science education. www.irresistible-project.eu
Science Education Now (2007) http://ec.europa.eu/research/science-society/document_library/pdf_06/report-rocard-onscience-education_en.pdf
4
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educators and teachers and regard the new teachers as change agents. It is important to minimize
the gaps between schools, universities, pre-service and in-service teacher training. These are the
same groups of people with the same goals.
Teachers should be treated as professionals and not just as the providers of the curriculum.
Chrystalla Koukouma

Role of teachers
Doris Jorde would like to give more trust to teachers. Chrystalla Koukouma’s perspective is to look
for the best ways to improve science education. Teachers should be treated as professionals and not
just as the providers of the curriculum. They should be more involved in curriculum development, e.g.
by giving the opportunity to work on projects like PARRISE. Everyday life is important in science
education. Teachers should be supported more to unlock their potential. Give them the opportunity
and trust to initiate new approaches. This will open up new career pathways. Finally, teachers from
different subjects should collaborate more.
RRI is not just a slogan, it is a culture change. Peter Gray

Researching and assessing RRI in science education
Responsible Research and Innovation is a beautiful thing, says Peter Gray. It is not just a slogan, it is a
culture change. It must take place outside education as well and then be integrated in education. In
addition, there should be more coherence between pedagogy, curriculum and assessment. At
present, it is hard to demonstrate that RRI in education is a good thing, since we do not assess it; we
need research-based evidence. Therefore, research in this area is needed. Finally, sustainability of
RRI in education is at the moment made slightly problematic, mainly because of the structure of
projects within the EU. The risk is that the knowledge and experience is lost at the end of these
projects. Doris Jorde adds that we as researchers try to do research. However, we spend most time
on developing projects and not on researching them. Many of the teacher educators and university
researchers who have worked in these projects have actually given up part of their research time to
be able to participate in these projects. Therefore, they do research in these projects, although the
projects as such are not research. And that is the elephant in the room: we now need to continue
finding the research part of RRI in science education. How and why did these approaches function?
Peter Gray confirms that we must investigate if and how our various project materials are used, as
we know too little about this. It takes time to embed concepts into peoples’ minds.
The elephant in the room is that we now need to continue finding the research part of RRI in
science education. Doris Jorde
For Chrystalla Koukouma it is a challenge to assess skills such as citizenship. The national
government must encourage the teachers to assess these skills. Pedro Reis responds that not all
skills developed in projects such as PARRISE can be assessed. But we must support the teachers to
work with these projects and the developed skills should be assessed and included in the grading of
students during classes.
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European policies
Maria Karamitrou underlines the relevance of RRI. The EU will continue to fund RRI in the remaining
period of Horizon2020. For the next period, Framework Programme 9, the EU still reflects what to do.
For this purpose, the EU has recently published a report by a high-level expert group5. Especially
recommendation no. 8 is important: ‘we need to mobilize and involve citizens, by stimulating codesign and co-creation through citizen involvement’.

Disseminating results
We have done a lot of good work in EU-projects on RRI and science education, produced interesting
materials, says Pedro Reis. This has resulted in a culture in some schools, where teachers will use
these materials and approaches. Although RRI may fade away, citizenship education and inquirybased science education will remain. So, not all dimensions of RRI will remain at schools. The
PARRISE project has resulted in multiple presentations at the ESERA 2017 conference, says Doris
Jorde; that is one of the best ways forward: sharing what is going on. A challenge is to disseminate
the thoughts of the project in a rather short time. In addition, adds Pedro Reis, we must also address
this project to the universities and science educators.
Although RRI may fade away, citizenship education and inquiry-based science education will
remain.
Pedro Reis
Peter Gray would like to see more active post-project dissemination; there is a vacuum on the
knowledge base formed by projects. We actually should do some research into what aspects of old
projects remain in education or teachers’ consciousness. If we knew that we would be able to better
tailor the projects to teachers’ demands. It is a good thing that Scientix provides some of the
repository environment that needs to be done to keep these kinds of projects alive. However, we
need a more proactive approach which is funded for a longer period than the three years as is the
case with Scientix now. So, we need a tool which is even more powerful than Scientix and we need
more capacity in the European Commission itself. Maria Karamitrou responds by saying that Scientix
has 1,5 year left and is currently working on the sustainability of the projects and website.
Audience: Will researchers and practitioners that have established collaborations, keep on working
together after the project has finished? Maria Karamitrou: from other projects that have stopped,
we see that people continue the collaborations and get new projects funded. This has also been the
case in the IRRESISTIBLE project – says Pedro Reis - in which many partners were teachers with
whom universities had cooperated previously.
People will continue the collaborations. Maria Karamitrou

RRI in higher education
Peter Gray states that integrating RRI in higher education is important as well. Projects that do this
actually exist. The HEIRRI project is doing good work in producing training courses and materials for

5

E.g.: LAB – FAB – APP — Investing in the European future we want, 2017 (https://erc.europa.eu/content/investingeuropean-future-we-want-report-independent-high-level-group-maximising-impact-eu)
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higher education.6 However, RRI in higher education is still in the early stages, compared to primary
and secondary education, where RRI slips in seamlessly on the back of IBSE and SSI. Bringing RRI to
universities is a much more difficult process, as it also requires the research culture to change, which
is at the moment quite primitive, inefficient and ineffective. Quite often we see projects on RRI
ignoring the philosophy of RRI, in claiming that scientific publications will be their main output, while
that is not the spirit of RRI. In conclusion, we need to be a lot more sophisticated about the
integration of RRI in higher education and change the university culture.
Audience: In my experience, there is a danger in only focussing on controversial issues. I get the
impression that most of the knowledge I saw in today’s presentations and posters is content
knowledge. However, that is not sufficient for understanding how scientists work, what they say and
how to criticize them. These aspects need to have more attention in future projects.
Audience: For teachers to change it takes time to grasp a new concept. First, we had IBSE and
teachers have only just begun to work with the concept and then new concepts such as SSI came
around. Realize that it takes time for teachers to fully understand the idea. For PARRISE it took 3
years, for teachers it may take 6 years.
Agreeing with the last intervention, Christine Knippels closes the session. She thanks the panel for
their positive ideas for the future. We have not solved the main question of the panel yet but we will
keep up the discussion.

6

Higher education institutions & Responsible Research and Innovation, HEIRRI project: http://heirri.eu
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4. Workshops and activities
The conference delegates participate in a number of workshops, showing concrete examples from
PARRISE teacher training and classroom activities:

Session 1. Interactive strategies for raising authentic questions
Organiser: Ruth Amos, University College London-IOE, UK
This workshop had a ‘carrousel format’; participants selected and visited an activity in the room and
then moved to another activity.
1. Using artefacts & objects to stimulate authentic SSIBL questions
Ruth Amos University College London, UK
In this workshop, participants worked in small groups and opened up a ‘mystery box’ which
contained several objects and photograph. Their task was to raise questions about the nature of the
objects and the possible links and relationships between them from the perspective of our
manufacture and use of material products. The objects were a Kinder eggTM , a small piece of rock
and a photograph showing an environmental disaster. They were not given any information about
the objects to begin with, so worked to develop questions and some possible narratives linking the
objects together. The activity stimulated some good questioning and speculative dialogue:
- what is that rock?
- how can the chocolate be linked to the rock?
- I think it’s a story about plastic and environmental problems with extracting oil …

In this case, the intended theme was our extraction of aluminium (the outer layer of the Kinder
eggTM) and the impacts of mining on the landscape and people’s lives. The rock was bauxite, which
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several participants suspected! The participants reacted very positively towards the activity and
agreed it was a great way to stimulate potential inquiry questions, which can promote research into
socio-scientific issues about consumerism and production of everyday objects.
2. Developing suitable research questions that can be used in the classroom
Sanne Dekker, Radboud University Nijmegen, The Netherlands
In this part of the workshop, participants were shown how one can build on students’ authentic
questions. Students’ authentic questions are very diverse and not all of them are suitable for research.
In this workshop, the teachers looked at several SSIBL example questions of students and discussed
whether they thought the questions were suited to research. For instance, they discussed the
question ‘Do we need to close factories?’. Teachers thought that this question was very broad and
needed to be specified more, e.g.: Which factories? From who’s perspective? Based on these
discussions, they came up with different criteria that define a good research question, for example:
the question should be specific, and not easy to look up. We introduced a tool, the ‘question machine’,
that visualizes criteria for suitable research questions in a stepwise approach. The tool can be used in
the classroom and helps teachers and students to discuss which questions can be researched by the
students themselves. The teachers in the workshop used the question machine to discuss examples of
authentic questions and experienced how they could use it in the classroom to help students
formulate suitable research questions.
3. A visit to the supermarket as powerful trigger of authentic SSIBL questions around the issue of
‘’genetically modified food”
Christine Heidinger, University of Vienna, Austria
The participants in this workshop experienced how a simple visit to a supermarket can stimulate a
variety of questions around the controversial issue of “genetically modified food”. We brought
several food products from Viennese supermarkets which have a quality label on them which says
that this food product is produced without genetic engineering (for example: a package of wheat
four, milk, a soya drink, a corn product). It was the task of the participants to have a look at these
products and notice what thoughts or questions come to their mind. Afterwards they were asked to
exchange their thoughts and questions in small groups. Each group was asked to write down two
statements or questions they discussed and to share them with the whole group.
The participants asked for example:
• “Why are these labels there?”
• “What is the main benefit of GMO-free food?”
• “Can it be guaranteed that these products are GMO-free?”
• “How does a GMO-product impact our body”
• “Is labelling mandatory?”
It can already be seen from these few statements and questions that many different aspects of the
overall topic emerged. Therefore, the participants experienced themselves how the big topic of
“genetically modified food” was opened up by this SSIBL entry unit and how each learner gets the
possibility to find his/her own access to the topic based on his/her thoughts and interests through
this activity.

Session 2. Interactive strategies for mapping controversies
Organiser: Roald Verhoeff, Utrecht University, The Netherlands
This workshop had a ‘carrousel format’; participants selected and visited an activity in the room and
then moved to another activity.
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1. Moral dilemmas in the biology classroom
Roald Verhoeff, Utrecht University, The Netherlands
This activity connects different viewpoints (ethical, medical, personal…) about a three-parent baby
controversy (prevention of mitochondrial diseases) from different actors, and discuss potential
tensions between these different viewpoints.
Four groups of 5 to 8 teachers, teachers’ trainers and researchers participated enthusiastically in
exploring and discussing the three-parent baby controversy. Based on a news article on the world’s
first baby born with the new ‘three-parent technique, participants explored the biological
specificities of the technique and the moral implications for the relevant stakeholders involved.
Subsequently different perspectives (ethical, medical, personal, …) were introduced, and the
tensions between these different viewpoints were discussed vividly. Finally, the participants were
asked to share ideas about how these viewpoints could be further explored in classroom practice.
Our matrix to prepare such SSIBL-activities proved a worthwhile tool in doing so.
2. Enhancing SSIBL in classroom though a Post-it activity
Shu-Nu Chang Rundgren, Stockholm University, Sweden
Through a Post-it activity, participants experience a SSIBL 3-step model to enhance school students’
socio-scientific inquiry and argumentation skills. Further, the Post-it activity is also combined with
the SEE-SEP model, which allows participants get to know different stakeholders' viewpoints on SSI
from the areas of Science, Ethics, Economy, Social culture, Environment and Policy. The controversial
feature of SSI is naturally emerging from the pro or against side of the SSI.
3. Mapping an agro-ecological controversy: didactical opportunities and reflexive perspectives
Grégoire Molinatti, University of Montpellier & Lucas Nédélec, Jean Simonneaux & Laurence
Simonneaux ENSFEA, France
The concept of SSIBL is introduced in connection with the démarche d’enquête-approach and
examples are given, from research in the field of sociology of sciences to education. Then, the
stakeholders’ main arguments and links between them are made explicit. Participants:
• collectively choose a controversy around the topic “agriculture and ecology” to map a
specific controversy (pesticides and bees, animal welfare….)
• discuss the didactical opportunities and limits of the tool
• lead a reflexive discussion on how to use mapping to consider the role of school / education
/ educators.
Four groups of 5 to 8 teachers, teachers’ trainers and researchers followed this workshop. The
participants experienced the activity of building, completing and comparing maps of a controversy
that we proposed (authorization of the genetically-modified salmon for food supply in Canada).
They were enthusiastic about the bottom-up process of the workshop. Rich interactions occurred
during the activities, firstly inside of the groups during the production of the maps, secondly during
the comparison of the maps.
The comparison was a good opportunity to discuss the strengths and limits of the mapping’s tool,
and the diversity of the uses in a more global socio-scientific inquiry (démarche d’enquête) in the
classroom. The fact that we gave them (1) a short extract of a newspaper online article (title, photo
with two salmons and few lines) and (2) three guidelines to follow for the map-making was
appreciated, as an example of the framing of the tool.
4. Discussing organ transplantation in the classroom
Rachel Cohen, Weizmann Institute of Science, Israel
The participants in this workshop experienced first-hand how the issue of organ transplantation can
raise a variety of questions, perspectives and opinions and may be a controversial issue in the
population. We selected a number of daily press headlines to examine the multiple facades of organ
transplants representation in the media, positive aspects such as emotional tales of lives being saved
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and negative aspects such as organ trafficking. The participants received a case study of a family
debating whether or not to donate organs of a deceased loved one. While at the same time, patients
in the hospital are waiting for organ transplantation.
The task of the participants was to recognize the stakeholders involved in the controversy as well as
their interests. Also, to identify if there is a conflict and to draw the map of controversy.
The participants mentioned the donor and his family, the patient, the doctors, the coordinator, the
transplant centre, the insurance companies, the rabbinic establishment (religious institution), etc.
We summarized the workshop with a conclusion that since when the time comes for a donation
request, it involves a pressure of timetables and an urgent need. This is one of the reasons why it is
important that science education systems raise such issues and opportunities to clarify the values,
thoughts and awareness of organ transplants and readiness to make decisions.

Session 3 - Workshop and lecture
Workshop: Arguments in motion
Jan van Baren-Nawrocka, Radboud University Nijmegen, The Netherlands
In this workshop, participants were involved in the classroom activity ‘Arguments in motion’ (suitable
for primary as well as secondary education). The goal of the activity is to help students explore
different viewpoints and arguments about a given statement. Participants divided over four
quadrants (pro vs contra and rational arguments vs feelings) and where then asked to explain their
position. Finally, they moved to a quadrant that did not represent their position and where asked to
tell us how they felt in this new position.
The first part of the activity gave participants the opportunity to find their own position and whether
they took this position from feeling or on more rational grounds. Taking this position helped them
think about why they were pro or contra the statement. Physically to a different position made
people really feel how it was to inhibit a position that was not their first preference. Some felt really
uncomfortable, while others could empathize with the new position quite easily. One participant
discovered that her mixed background was represented in the different positions.
Participants took home with them a good activity for helping students discover their first position on
a statement and the argumentation behind it.
Lecture: To organize an effective TPD culture – workshop for Head teachers, education managers,
policy stakeholders and science educators
Christina Ottander and Katarina Ottander, Umeå University, Sweden
The participants in this workshop consisted of science teachers, science teacher educators and policy
stakeholders. It was a perfect mix for good discussions when they were practising an activity called
“speed-dating”, where they had to argue for or against a number of standpoints concerning how to
organise an effective TPD. The different viewpoints exposed during the speed-dating activity
functioned as a foundation for the presentation and the final discussion. In the lecture, a model of a
TPD, developed within PARRISE and supported by the Swedish National Agency of Education, was
presented. The TPD mixes online material with face-to-face meetings where teachers discuss, co-plan
and collectively reflect upon experiences from their changed practice. Results from teachers’
experiences and some examples of their activities were presented. It showed the processes by which
teachers advanced their skills (competence), made their plans relevant to their contexts
(relatedness) and exercised ownership (autonomy) in the process of change. Hence, it is an effective
professional development model designed to address teachers’ views of student learning goals and
needs. How the model can be implemented in other settings and how it can be done with minimal
interference in teachers’ time schedules were discussed with the participants.
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Session 4 – Collaboration with climate schools and climate regions within pre- and inservice teacher education
Diana Radmann, Bernhard Schmölzer and Franz Rauch, University of Klagenfurt, Austria
The workshop focused on partnerships and collaborations between universities, schools and
communities in the context of climate regions in Austria. These regions are supported by public
institutions (like the Federal Ministry and Regional/Local Governments). In particular, experiences
(based upon research data) which involve pre-service teachers in community based projects at
schools in the Austrian Federal State of Carinthia were presented and discussed. The workshop
offered an exchange of experiences and mutual learning about partnerships and co-operation in
teacher education.
The workshop was organized based on the method of Analytical Discourse. The participants of the
workshop got an introduction on general aspects of school university partnerships. After a short
presentation of the Austrian Climate schools project, the Austrian PARRISE project ‘Mobility, traffic
and renewable energies', the partners project involved as well as their roles, the participants asked
questions to gain a comprehensive and consistent impression. The participants also commented on
their experiences with cooperation. After that, we reflected with the participants on the strengths
and challenges of cooperation. At the end of the workshop the participants received an impression
how cooperation between universities, schools and school external partners could be organized and
the aspect that need attention while establishing such forms of cooperation.
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5. Closure
PARRISE does not stop here! says Christine Knippels. Today, PARRISE has shown a way to implement
RRI in science education. We think the project has developed a unique and sustainable pedagogy for
TPD. Hopefully the PARRISE concepts and ideas will live on, as well as all good contacts and the
network of people, on the international and national levels.
We have also seen what challenges still remain for RRI in science education, challenges for teachers,
teacher educators, researchers, curriculum developers and national /European policy-makers. These
underline the importance of support for science education by funding agencies.
We hope that we can all contribute to this task: so if today’s activities have inspired you, do try this
at home, in your research, teacher training programs, or in the classroom. And for those who attend
the ESERA conference: visit our lectures and symposium at ESERA.
She thanks:
• all participants of the conference
• panel members
• PARRISE partners
• Members of the PARRISE External Advisory Board
• teachers
• workshop organizers
• DCU-hosts, the Utrecht supporting team.
A special thanks to the European Commission for enabling our project.
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Annex 1 – Conference programme
Science and society in education – PARRISE final conference
Sunday, 20 August 2017
Venue: DCU campus, Nursing building, Dublin, Ireland

Plenary session
10.30-10.45 Opening
Christine Knippels, PARRISE coordinator & Utrecht University, The Netherlands
Introduction of conference, discussion of results of PARRISE, what to expect of the day.
10.45-11.00 Brief introductory questions
• Shu-Nu Chang Rundgren, PARRISE & Stockholm University, Sweden (primary education)
• Marcus Grace, PARRISE & Southampton University, UK (lower secondary education)
• Anat Yarden, PARRISE & Weizmann Institute of Science, Israel (upper secondary education)
11.00-12.00 Plenary panel session 1, Socio-Scientific Inquiry-based Learning and Responsible
Research and Innovation
Moderated by Elena Kyza, PARRISE & Cyprus University of Technology
Panel members:
•
Russell Tytler, Deakin University, Australia
•
Ralph Levinson, PARRISE / University College London-IOE, UK
•
Per-Edvin Persson, Finland
•
René von Schomberg, European Commission, Belgium
Lunch
Parallel sessions
13.30 – 16.00 parallel sessions and poster presentations

Plenary session
16.30-17.30 Plenary panel session 2, The future of Responsible Research and Innovation in
education.
Moderated by Christine Knippels, PARRISE coordinator & Utrecht University, The Netherlands
Panel members:
•
Peter Gray, Norwegian University of Science and Technology, Norway
•
Doris Jorde, University of Oslo, Norway
•
Pedro Reis, Lisbon University, partner Irresistible project, Portugal
•
Maria Karamitrou, European Commission, Belgium
•
Chrystalla Koukouma, Cyprus Ministry of Education and Culture, Cyprus
17.30-17.40 Concluding remarks
Christine Knippels, PARRISE coordinator
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Annex 2 – Biographies of panel members
René von Schomberg is a science and technologies studies specialist and a philosopher. He is an
author/(co-editor) of 14 books. He holds PhD’s from the University of Twente, the Netherlands
(Science and Technology Studies) and J.W.Goethe University in Frankfurt am Main, Germany
(Philosophy). He has been a European Union Fellow at George Mason University, USA in 2007 and
has been with the European Commission since 1998.
Ralph Levinson is Reader in Education at University College London Institute of Education (UCL-IOE) .
He was programme director of the MA in Science Education, and teaches on the MA and PGCE
programmes, as well as CPD courses. He supervises doctoral students. His main research interests
are in science and social justice, science education and creativity, chemistry education and pedagogy
in science. Dr. Levinson has led research projects for leading organisations such as The World Bank,
The Wellcome Trust and the British Academy. He is currently engaged on two EU projects, including
PARRISE.
Professor Per-Edvin Persson is nowadays a free consultant advising science centres and museums i.a.
on core crystallisation, strategic morphing and institutional evaluations. He was the Director of
Heureka, the Finnish Science Centre in 1991-2013 and during his leadership the centre achieved an
international reputation, circulating its exhibitions to 25 countries in four continents and reaching an
accumulated attendance exceeding 25 million. He was President of the international branch
organisation Association of Science-Technology Centers (ASTC) in 2004-2005 and of the European
science centre network ECSITE in 1997-1998 and is now Honorary Fellow of both organisations. His
special interest regarding science centres has been about their impact, on which he has published
several papers.
Russell Tytler is Alfred Deakin Professor and Chair in Science Education at Deakin University. He has
researched and written extensively on student learning and reasoning in science. His interest in the
role of representation in reasoning and learning in science extends to pedagogy and teacher and
school change. He researches and writes on student engagement with science and mathematics,
socio-scientific issues, school-community partnerships, and STEM curriculum policy.
Pedro Reis is Sub-Director and professor in science education at the Instituto de Educação,
Universidade de Lisboa (Portugal). In addition to his PhD in science education (U. Lisbon), he holds a
BSc degree in biology (U. Lisbon).
He previously was Head of the Sciences and Mathematics Education Department and Vice Rector at
the Polytechnic Institute of Santarém (Portugal).
His area of research included classroom studies of science teaching and learning and ICT integration
in science education. He has been involved in research, teacher training and curriculum development
projects in Europe, Africa and Latin America (supported by the European Commission, the World
Bank, the Calouste Gulbenkian Foundation and several Governments).
Doris Jorde is professor in science education at the University of Oslo in Norway and leader of the
Centre for Professional Learning in Teacher Education (ProTed). She previously was the director of
the Norwegian center for Science Education, University of Oslo. Doris Jorde has her PhD in Science
Education from the University of California, Berkeley. She has been working at the University of Oslo
since 1984 as a professor in Science Education. Her research area has included classroom studies of
science teaching and learning as well as the use of ICT in science. She has recently served as the vice
rector at UiO, with responsibilities for studies and internationalization.
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She served on the high-level group on science education for the EU, working with the “Science
Education NOW report. She has worked with many different EU projects, including Mind the Gap,
Steam, Mascil, Assist-me, Ark of Inquiry and PARRISE.
Chrystalla Koukouma is an Education inspector which involves inspection, evaluation and support of
teachers and schools for quality assurance. Currently coordinating chemistry teacher training,
chemistry curriculum development, chemistry teachers’ entrance examination and students’
university entrance examinations. Member of the Working Group Schools of the Directorate General
of the Commission for contributing to Europe 2020.
Peter Gray is European Projects adviser for the Department of Teacher Education (PLU) at the
Norwegian University of Science and Technology (NTNU) in Trondheim, Norway. He completed his
Ph.D. at the University of Stirling, where he also worked on the Early Professional Learning project,
funded by the Teaching and Learning Research Programme (TLRP) as well as several EU-funded
projects. He started working with NTNU in 2007 and was proposal writer and subsequently project
manager for S-TEAM (Science-Teacher Education Advanced Methods). Since 2012, he has worked on
a significant number of European collaborative projects and proposals. Currently, his research
interests include responsible governance in research, the theory-practice gap in teacher education
and the theory and practice of learning spaces. He is an expert evaluator for the European
Commission in the fields of RRI, STEM education and gender.
Maria Karamitrou is part of the ‘Mainstreaming Responsible Research and Innovation in Horizon
2020 and the European Research Area’ sector in the Unit RTD-B7 ‘Science with and for Society’ of DG
Research and Innovation (European Commission), in the context of Horizon 2020 (the EU Framework
Programme for Research and Innovation – 2014-2020) and the European Research Area.
Initially trained as an economist (MBA), Maria Karamitrou has held various managerial positions in
the financial and pharmaceutical industry prior to joining the European Commission (DG Research
and Innovation) in 2012. She has since been involved with EU-funded projects in the area of Science
Education.

29

Annex 3 – List of posters presented

The posters listed below are displayed on the PARRISE project website www.parrise.eu.
Title

Author(s)

Role in
PARRISE

Country

Laboratory work and socio-scientific issues about water
quality: is it possible to cover both scientific skills and
citizenship education?

Ammie
Berglund

Teacher

Sweden

SSIBL about sleeping habits – Scientific surveys about
health inspired of media and news

Anna Lodén

Teacher

Sweden

Vaccination: Do or don’t!

Cecilia Reardon

Teacher

Sweden

Nanotechnology – Invest or not? Student argumentation
on how to relate to future research.

Charlotte
Lagerholm

Teacher

Sweden

PARRISE: Innovation in science teacher education.
Secondary school SSIBL activities developed in Portugal
during Teachers’ Professional Development (TPD) courses

Cristina Dias

Partner

Portugal

This is next: Light bulb investigation

Edit Szombati

Teacher

Hungary

Plastic, biodegradable or fabric bag: Which one would
you choose to carry your groceries?

Efi Dariou

Teacher

Cyprus

Bringing an end to global hunger: Incorporating a
humanistic perspective into science education

Eran Zafrani

MSc student

Israel

Fostering Environmental Awareness: Montessori Pupils
Investigate the Effects of Mass Tourism in the Dolomites

Guido Caracristi

Teacher

England
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Title

Author(s)

Role in
PARRISE

Country

Habits and healthy lifestyles: A SSIBL-approach with
interdisciplinary studies and ICT

Helen Forsgren

Teacher

Sweden

Renewable sources in use

Ildikó Takáts
Lucz

Teacher

Hungary

Can museum artefacts support beginning science
teachers to ask socio-scientific questions?

Jasper Green

Teacher

England

How to control your cholesterol: through statins or
naturally (through exercise and nutrition)?

Maria Miti

Teacher

Cyprus

Kidney Transplantation: a natural or an artificial kidney?

Maria Miti

Teacher

Cyprus

Mining for justice: The truth behind mobile phone
technology

Paul Davies

Teacher

England

Antecedence and presence of SSIBL in Hungary

Peter Tasnadi

Professor

Hungary

Genetically modified anopheles parasites

Sara Lilja

Teacher

Sweden

Plastic food packaging: "With nanomaterials or without?

Tasoula
Moullotou

Teacher

Cyprus

Adoption: Give a child the most wonderful gift - A family

William
Berthagen &
Bobica WillertAndersson

Teachers

Sweden

Snuffing in Sweden

William
Berthagen &
Bobica WillertAndersson

Teachers

Sweden
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